Comparative effects of heparin and the sulfatoid GM1474 on coagulation parameters in plasma and blood from various species.
1. The discovery and development of novel carbohydrate molecules based on heparin biology and pharmacology requires consideration of coagulation effects in evaluating the therapeutic potential of these agents. A novel sulfatoid compound, GM1474, possessing potent antiproliferative and antiangiogenic properties similar to those of heparin, was evaluated for comparative coagulation effects. 2. In vitro and in vivo effects of GM1474 on plasma-activated partial prothromboplastin time (aPTT) and whole-blood clotting time (WBCT) were monitored in plasma and blood from various species and compared with those of heparin. GM1474 possessed approximately 21.7% of the in vitro aPTT and 4.3% of the in vitro WBCT effects relative to heparin, utilizing human plasma and blood. 3. Similar differences between GM1474 and heparin were observed in plasma and blood from mice, rats, dogs and nonhuman primates. The concentrations of GM1474 producing a two-fold increase in aPTT and WBCT in vitro in the various species ranged from 2.95 to 11.4 times the concentrations of heparin producing similar effects. 4. In in vivo evaluations in mice, the intravenous doses of GM1474 producing 50% of the maximal elevation in plasma aPTT and bleeding time (IC50s) were 2.1 and 12.0 mg/kg, respectively. These doses represented approximately 6.4- and 27.9-fold the in vivo IC50, doses of heparin causing elevations in aPTT and bleeding times, respectively. 5. The results of this study demonstrate that GM1474 possesses significantly reduced effects on coagulation relative to heparin, as determined by in vitro and in vivo testing. 6. Species differences in sensitivity to GM1474 and heparin were also observed in in vitro profiling. The order of species sensitivity to GM1474 and heparin was similar (mice>human beings>rats>non-human primates>dogs) and indicates that the mouse may be the most predictive species with respect to coagulation effects in human beings.